assuming that a portion of each of said component surrounding surfaces appearing outside on 
said molecule surrounding surface is a frontier surrounding surface of each of said component spaces; 

providing probe points on said frontier surrounding surface of each of said component spaces 
at regular intervals; 

deriving a rate of said molecule surrounding space occupied by each of said component spaces, 
as a space occupied rate of each of said component spaces; 

deriving electrostatic energies between a unit charge set at each of said probe points and 
charges of all of atoms of said molecule, for each of said probe points on said frontier surrounding 
surface of each of said component spaces, and deriving the sum of said electrostatic energies on said 
frontier surrounding surface of a corresponding one of said component spaces, as an electrostatic factor 
of said corresponding one of said component spaces; 

deriving van der Waals energies between a probe atom, which is set at each of said probe points 
and which has a predetermined steric characteristic, and all of said atoms of said molecule, for each 
of said probe points on said frontier surrounding surface of each of said component spaces, and 
deriving the sum of said van der Waals energies on said frontier surrounding surface of said 
corresponding one of said component spaces, as a steric factor of said corresponding one of said 
component spaces; 

assuming that said space occupied rate, said electrostatic factor and said steric factor are 
reaction characteristic values of said corresponding one of said component spaces, 

deriving the reaction characteristic values for all the component spaces of a predicting molecule 
of which a reaction characteristic is to be predicted, 

forming a predicting vector having a plurality of vector components selected from the reaction 
characteristic values of the predicting molecule, 

selecting a plurality of data molecules, a reaction characteristic of each of the data molecules 

being known, 

deriving the reaction characteristic values for all the component spaces of each of the data 
molecules, 

forming a data vector for each of the data molecules, the data vector being corresponding to 



2 



the predicting vector and having a plurality of vector components selected from the reaction 
characteristic values of each of the data molecules, 

estimating a Euclid distance between the predicting vector and each data vector and getting a 
plurality of Euclid distances between the predicting vector and all the data molecules, and 

predicting the reaction characteristic of the predicting molecule to be that the reaction 
characteristic of the predicting molecule is more similar to a reaction characteristic of a data molecule 
related to a shorter Euclid distance 



2. A molecular reaction characteristic predicting method as set forth in claim 1 , wherein 
said molecule surrounding surface is an outermost contour enveloping surface formed by a plurality 
of atomic spherical surfaces, each of which extends around the center of each of said atoms of said 
molecule. 

3. (Deleted) [A molecular reaction characteristic predicting method as set forth in claim 1, 
wherein each of said component spaces is a space surrounding each of said atoms of said molecule.] 



is- 



4. (Amended) A molecular reaction characteristic predicting method [as set forth in claim 3,] 
for predicting a re gion characteris e nf a molecule, said method comprising the steps of: 

setting a molecule surrounding sur fr ™ surrounding the molecule so as to be reflected 
in a s patial dimension of the molecu le and assuming that a space surrounded by said molecule 
surrounding surface is a m olecule surrounding space; 

dividin g said molernle. surroundin g spare. int » a duality of component spaces, by 
which a reaction ch»™t«mric of said molecule is cha racterized in accordance with a predetermined 
s p.ce dividing nro^Hnre. and assumi n g that contour surfaces surrounding said component spaces are 
com ponent surrounding surfaces, said molecule surro undinp s pace being divided so as that each 
com ponent snace of th« plurality of co mponent spaces i ncludes therein each one atom composing the 
molecule; 

«,c„min P that a portion of e^h of said comp onent surround ing surfaces ap pearing outside on 
cirf molecule surro nndin p surface is a fr ontier surroun din g surface of each of said component spaces; 

wherein each of atomic spherical surfaces is derived so as to extend around the center of each 
of said atoms of said molecule, and wherein it is assumed that a portion of each of said atomic 
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spherical surfaces intersecting other atomic spherical surfaces is an interior spherical surface and that 
a portion of each of said atomic spherical surfaces other than said interior spherical surface is a frontier 
spherical surface, 

each of said component spaces being a space surrounded by a surface, which cuts said interior 
spherical surface, and said frontier spherical surface, 

providing probe points on said frontier surrounding surf ace of each of said component spaces 

at regular intervals; 

deriving a rate of said molecule surrounding space occu pied bv each of said component spaces, 
as a space occupied rate of each of said com ponent spaces; 

deriving electrostatic energies between a unit charge se t at each of said probe points and 
charges of all of atoms of said molecule, for each of s aid nrobe points on said frontier surrounding 
surface of each of said component spaces, and derivin g the sum of said electrostatic energies on said 
frontier surrounding surface of a corresponding one of saidcomponent spaces, as an electrostatic factor 
of said corresponding one of said compone nt spaces; 

deriving van der Waals energies between a probe atom, which is set at each of said probe points 
and which has predetermined steric characteristic, and all of said atoms of said molecule, for each of 
said probe points on said frontier surrounding surface o f each of said component spaces, and deriving 
the sum of said van der Waals energies on said front ier surrounding surface of said corresponding one 
of said component spaces, as a steric factor of said c orresponding one of said component spaces; 

assuming that said space occupied rate, said electrostatic factor and said steric factor are 
reaction characteristic values of said correspo nding one of said component spaces, 

deriving the reaction characteristic values for a ll the component spaces of a predicting molecule 
of which a reaction characteristic is to be predicted, 

forming a predicting vector having a plurality of vector components selected from the reaction 
characteristic values of the predicting molecule, 

selecting a plurality of data molecules, a reaction ch a racteristic of each of the data molecules 

being known, 

deriving the reaction characteristic values for all the component spaces of ea ch of the data 
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molecules, 

n ^ ^nr for each of t he data molecules, the d^ vector hew corresponding to 
^ vector ^ , polity of vector component, selected from the reaction 

characteristic v«l»™ of each of the data molecules, 

r . tirr ^„ o p„hm Hi^ance betw een the , predicting vector ,nd e,ch data vector and getting a 
r i„di,v of Rnclid d i«*™"« the predicting vector and all the data molecules, and 

rrrr1Hi ^ characteristi c of the predicting molecule to he, that the reason 

^cr^Hcoftheo ^^ 

related to a shorter Euc lid distance. 

5 (Amended) A molecular reaction characteristic predicting method as set forth in claim [1] 

4 wherein [each of atomic spherical surfaces is derived so as to extend around the center of each of 

^aid atoms of said molecule, and wherem it is assumed tha, a portion of each of said atomic sphencal 
surfaces intersecting other atomic spherical surfaces ,s an interior spherical surface and ta, a portton 
of each of said atomic spherical surfaces other than said interior spherical surface is a frontier sphencal 
surface,] said frontier surrounding surface is said frontier spherical surface. 



6 A molecular reaction characteristic predicting method as set forth in claim 1 , wherein each 
of atomic spherical surfaces is derived so as to extend around the center of each of said atoms of said 
molecule, and wherein each of sa,d atomic spherical surfaces is a spherical surface having a van der 
Waals radtus of each of said atoms or a radius which is obtained by commonly adding a predetermmed 
thickness to said van der Waals radius of each of said atoms. 

7. A molecular reaction characteristic predicting method as set forth claim 1, wherein sa,d 
molecule surrounding surface is a surroundtng surface which surrounds a space formed by the frontier 

molecular orbital of said molecule. 

8 A molecular reaction characteristic predicting method as set forth in claim 1, wherein said 

predetennmedspacedWidingprocedu^^ 

space using the center of each of sa ld atoms of said molecule as a mother point, and each of said 
component spaces is a Voronoi region formed by said Voronoi divisions. 

9. A molecular reaction characteristic predicting method as se forth in claim 1, wherein said 
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space occupied rate is based on a volume of each of said component spaces. 

10. A molecular reacion characteristic predicting method as set forth in claim 1, wherein said 
space occupied rate is based on the number of said probe points existing on said frontier surrounding 
surface. 

1 1 . A molecular reaction characteristic predicting method as set forth in claim 1 , wherein said 
space occupied rate is based on an area of said frontier surrounding surface. 

12. A molecular reaction characteristic predicting method as set forth in claim 1 , wherein said 
electrostatic factor is normalized by dividing said sum of said electrostatic energies on said frontier 
surrounding surface of a corresponding one of said component spaces by said space occupied rate of 
said corresponding one of said component spaces, and said steric factor is normalized by dividing said 
sum of said van der Waals energies on said frontier surrounding surface of a corresponding one of said 
component spaces by said space occupied rate of said corresponding one of said component spaces. 

13. A molecular reaction characteristic predicting method as set forth in claim 1, wherein said 
probe atom is an sp 3 carbon, an sp 2 carbon or an sp carbon. 

14. A molecular reaction characteristic predicting method as set forth in claim 1 , which further 

comprises the steps of: 

processing the plurality of data vectors for the data molecules in accordance with a technique 
of a self-organizing neural network to display the processed result on a reaction characteristic 
predicting map indicative of reaction characteristics of said plurality of molecules, and 

predicting eh reaction characteristic of the predicting molecule based on the map. 

15. (Deleted in the former response) 

16. A molecular reaction characteristic predicting method as set forth in claim 14, wherein said 
Kohonen map is displayed so as to be plane. 

17. A molecular reaction characteristic predicting method as set forth in claim 16, wherein said 

Kohonen map is displayed so as to be plane. 

18. A molecular reaction characteristic predicting method comprising the steps of: 
describing atomic spherical surfaces, each of which surrounds a corresponding one of 

atoms of the molecule; 
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assuming that a portion of each of said atomic spherical surfaces intersecting the atomic 
spherical surfaces of other atoms of said molecule is an interior spherical surface; 

Assuming that a portion of each of said atomic spherical surfaces other than said interior 
spherical surface is a frontier spherical surface, the frontier spherical surface being appeared outside; 

providing probe points on each of said atomic spherical surfaces at regular intervals; 

deriving a rate of occupied space as a space occupied rate of a corresponding one of said 

atoms, for each of said atoms; 

deriving electrostatic energies between a unit charge set at each of said probe points and 
charges of all of said atoms of said molecule, for each of said probe points on said frontier spherical 

surface of each of said atoms; 

deriving van der Waals energies between a probe atom, which is set at each of said probe 
points and which has a predetermined steric characteristic, and all of said atoms of said molecule, for 
each of said probe points on said frontier surrounding surface of said atoms; 

deriving the sum of said van der Waals energies on said frontier surrounding surface of said 
corresponding one of said atoms, as a steric factor of said corresponding on of said atoms; 

assuming that said space occupied rate, said electrostatic factor and said steric factor are 
reaction characteristic values for all the atoms of a predicting molecule of which a reaction 

characteristic is to be predicted, 

forming a predicting vector having a plurality of vector components selected from the 

reaction characteristic values of the predicting molecule, 

selecting a plurality of data molecules, a reaction characteristic of each of the data 

molecules being known, 

deriving the reaction characteristic values for all the component spaces of each of the data 

molecules, 

forming a data vector for each of the data molecules, the data vector being corresponding 
to the predicting vector and having a plurality of vector components selected from the reaction 
characteristic values of each of the data molecules, 

estimating a Euclid distance between the predicting vector and each data vector and getting 
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a plurality of Euclid distances between the predicting vector and all the data molecules, and 

predicting the reaction characteristic of the predicting molecule to be that the reaction 
characteristic of the predicting molecule is more similar to a reaction characteristic of a data molecule 
related to a shorter Euclid distance. 

19. (Deleted in the former response) 

20. A computer-readable storage medium having stored a program for predicting a reaction 
characteristic of a molecule, said program carrying out a process comprising the steps of: 

setting a molecule surrounding surface surrounding the molecule so as to be reflected in a 
spatial dimension of a molecule, and assuming that a space surrounded by said molecule surrounding 
surface is a molecule surrounding space; 

dividing said molecule surrounding space into a plurality of component spaces, by which a 
reaction characteristic of said molecule is characterized, in accordance with a predetermined space 
dividing procedure, and assuming that contour surfaces surrounding said component spaces are 
component surrounding surfaces, said molecule surrounding space being divided so as that each 
component space of the plurality of component spaces includes therein each one atom composing the 
molecule; 

assuming that a portion of each of said component surrounding surfaces appearing outside on 
said molecule surrounding surface is a frontier surrounding surface of each of said component spaces; 

providing probe points on said frontier surrounding surface of each of said component spaces 
at regular intervals; 

deriving a rate of said molecule surrounding space occupied by each of said component spaces, 

as a space at regular intervals; 

deriving a rate of said molecule surrounding space occupied by each of said component spaces, 
as a space occupied rate of each of said component spaces; 

deriving electrostatic energies between a unit charge set at each of said probe points and 
charges of all of atoms of said molecule, for each of said probe points on said frontier surrounding 
surface of each of said component spaces, and deriving the sum of said electorstatic energies on said 
frontier surrounding surface of a corresponding one of said component spaces; 
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deriving van der Waals energies between a probe atom, which is set at each of said probe points and 
which has a predetermined steric characteristic, and all of said atoms of said molecule, for each of said 
probe points on said frontier surrounding surface of each of said component spaces, and deriving the 
sum of said van der Waals energies on said frontier surrounding surface of said corresponding one of 
said component spaces, as a steric factor of said corresponding one of said component spaces; 

assuming that said space occupied rate, said electrostatic factor and said steric factor are 
reaction characteristic values of said corresponding one of said component spaces, 

deriving the reaction characteristic values for all the component spaces of a predicting molecule 
of which a reaction characteristic values of the predicting molecule, 

forming a predicting vector having a plurality of vector components selected from the reaction 
characteristic values of the predicting molecule, 

selecting a plurality of data molecules, a reaction characteristic of each of the data molecules 

being known, 

deriving the reaction characteristic values for all the component spaces of each of the data 
molecules, 

forming a data vector and having a plurality of vector components selected from the reaction 
characteristic values of each of the data molecules, 

estimating a Euclid distance between the predicting vector and each data vector and getting a 
plurality of Euclid distances between the predicting vector and all the data molecules, and 

predicting the reaction characteristic of the predicting molecule to be that the reaction 
characteristic of the predicting molecule is more similar to a reaction characteristic of a data molecule 
related to a shorter Euclid distance. 



21. A molecular reaction characteristic predicting method for predicting a reaction 
characteristic of a molecule, said method consisting essentially of the steps of: 

setting a molecule surrounding surface surrounding the molecule so as to be reflected in a 
spatial dimension of the molecule, and assuming that a space surrounded by said molecule surrounding 
surface is a molecule surrounding space; 

dividing said molecule surrounding space into a plurality of component spaces, by which a 
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reaction characteristic of said molecule is characterized, in accordance with a predetermined space 
dividing procedure, and assuming that contour surfaces surrounding said component spaces are 
component surrounding surfaces, said molecule surrounding space being divided so that each 
component space of the plurality of component spaces includes therein each one atom composing the 
molecule; 

assuming that a portion of each of said component surrounding surfaces appearing outside on 
said molecule surrounding surface is a frontier surrounding surface of each of said component spaces; 

providing probe points on said frontier surrounding surface of each of said component spaces 
at regular intervals; 

deriving a rate of said molecule surrounding space occupied by each of said component spaces, 
as a space occupied rate of each of said component spaces; 

deriving electrostatic energies between a unit charge set at each of said probe points and 
charges of all of atoms of said molecule, for each of said probe points on said frontier surrounding 
surface of each of said component spaces, and deriving the sum of said electrostatic energies on said 
frontier surrounding surface of a corresponding one of said component spaces, as an electrostatic factor 
of said corresponding one of said component spaces; 

deriving van der Waals energies between a probe atom, which is set at each of said probe points 
and which has a predetermined steric characteristic, and all of said atoms of said molecule, for each 
of said probe points on said frontier surrounding surface of each of said component spaces, and 
deriving the sum of said van der Waals energies on said frontier surrounding surface of said 
corresponding one of said component spaces, as a steric factor of said corresponding one of said 
component spaces; 

assuming that said space occupied rate, said electrostatic factor and said steric factor are 
reaction characteristic values of said corresponding one of said component spaces, 

deriving the reaction characteristic values for all the component spaces of a predicting molecule 
of which a reaction characteristic is to be predicted, 

forming a predicting vector having a plurality of vector components selected from the reaction 
characteristic values of the predicting molecule, 
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selecting a plurality of data molecules, a reaction characteristic of each of the data molecule 
being known, 

deriving the reaction characteristic values for all the component spaces of each of the data 
molecules, 

forming a data vector for each of the data molecules, the data vector being corresponding to 
the predicting vector and having a plurality of vector components selected from the reaction 
characteristic values of each of the data molecules, 

estimating a Euclid distance between the predicting vector and each data vector and getting a 
plurality of Euclid distances between the predicting vector and all the data molecules, and 

predicting the reaction characteristic of the predicting molecule to be that the reaction 
characteristic of the predicting molecule is more similar to a reaction characteristic of a data molecule 
related to a shorter Euclid distance. ~ 
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